In the last 30 years, China's economic power has experienced great changes and has brought about a profound impact on the world economy. This led us to ask a question: do changes in China's economic power shift the geo-economic relationships between China and its neighboring countries? To answer this question, we researched the evolution of geo-economic relationships between China and the Association of Southeast Asian Nations (ASEAN) countries. Using the Euclidean distance method, we explored the changes in these geo-economic relationships between China and ASEAN countries from 1980 to 2014. Our findings resulted in five conclusions: (1) Over time, geo-economic relationships between China and ASEAN countries remained relatively stable.
Introduction
In the context of globalization and economic integration, geo-economic research is becoming increasingly important. Since the end of the Cold War, with rapid economic development in China, India and other emerging countries, the space and structure of international power have undergone profound changes. The world is entering a new era of geopolitics and geo-economics [1] . Many scholars turn their attention to geo-economics and geo-economic relationships. Wigell defined geo-economics as the geostrategic use of economic power and constructed two typologies: strategic frame (competitive or cooperative) and economic power (as goal or means) [2, 3] . A strategic frame leads to two different views of geo-economic relationships. Some scholars discuss geo-economics as a form of statecraft and take states as agents of economic power [4, 5] . They believe the reason for developing geo-economics strategy in 2013. As a result, ASEAN countries became a key region of Maritime Silk Road cooperation. In this context, it is vital to take ASEAN countries as an example to discuss the changes of geo-economic relationships between China and its neighboring countries.
The structure of this paper is as follows: Section 1 asks if the changes in China's economic power shift the geo-economic relationships between China and its neighboring countries. Section 2 introduces the research area and method. Section 3 provides the results, describing the geo-economic relationships between China and ASEAN countries from 1980 to 2014. Section 4 discusses the analysis of spatial-temporal patterns and characteristics, reclassifies geo-economic relationships and provides corresponding countermeasures. Section 5 is a summary of major conclusions and future works.
Materials and Methods

Research Area
The research areas were mainland China and ASEAN countries. ASEAN nations include Myanmar, Thailand, Cambodia, Laos, Vietnam, Indonesia, Malaysia, the Philippines, Singapore and Brunei. The total area of ASEAN countries is about 4.479 million km 2 , with a population of 618 million (2014 data). ASEAN countries have a very important geopolitical position, being located south of China, north of Australia, west of the Pacific Ocean and east of the Indian Ocean ( Figure 1 ). They connect three continents (Asia, Africa and Oceania) and are thus in a high-traffic area. For northeast Asian countries, the Malacca Strait is the shortest sea route to Europe or Africa.
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The differences in natural conditions and economic production lead to the competitive or complementary geo-economic relationships. Competitive geo-economic relationships are caused by geographical and industrial similarities between countries or regions, including the types of resources and the market structure. During economic development, under competitive relationships, participants are likely to compete for resources, manpower, capital and market. Conversely, complementary geo-economic relationships are formed from differences in geographical and industrial factors [20] . In economic development, the actors can learn from each other and attain individual advantages for mutual benefit and the development of the region as a whole. The aim of the evaluation of geo-economic relationships is to determine whether there is a competitive or complementary relationship between two countries in order to enact corresponding economic strategies. Since competition and complementarity are affected by geographical and industrial differences, we use Euclidean distance as a way to measure the differences between countries. Large distances indicate large differences, inferring a complementary geo-economic relationship between countries. Smaller distances indicate smaller differences, which corresponds to a competitive geo-economic relationship.
2.3.Research Method
Through economic indicators, the Euclidean distance (ED) can quantitatively measure differences in resources, products, and efficiency between countries. Since Wen designed the index system and measurement methods of geo-economic relationships [21] , the Euclidean distance has been used by many scholars to measure the geo-economic relationships between regions or countries [22] [23] [24] [25] [26] [27] [28] [29] [30] [31] [32] [33] .
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Through economic indicators, the Euclidean distance (ED) can quantitatively measure differences in resources, products, and efficiency between countries. Since Wen designed the index system and measurement methods of geo-economic relationships [21] , the Euclidean distance has been used by many scholars to measure the geo-economic relationships between regions or countries [22] [23] [24] [25] [26] [27] [28] [29] [30] [31] [32] [33] . Research on the measurement of geo-economic relationships has enriched existing theoretical achievements of geo-economics, clarified research ideas, and provided a reference for follow-up studies. However, there are also a few shortcomings of using Euclidean distance. First, the Euclidean distance only considers the main relationships between countries at the macro level; it cannot measure the competitive or cooperative relationships in specific industries. Second, indicators are limited, and only key indicators are selected to reflect the competition and cooperation of geo-economics. Third, Euclidean distance analysis reflects the competitive or cooperative relationships between regions or countries at a specific year and does not reflect the continuous changes in geo-economic relationships within a certain period of time. Nevertheless, the Euclidean distance method is still recognized by scholars and has proven to be a scientific and effective way to measure geo-economic relationships between regions or countries. The method to measure geo-economic relationships is as follows (Figure 2 ): First, we selected three comprehensive indicators that reflected the differences in resources and products between countries and standardizes them. Second, Euclidean distance (ED) values were calculated and standardized. Third, the standardized ED values were adjusted according to geographical distances between countries, namely geographic location weight multiplied by standardized ED. Finally, the geo-economic relationships between China and ASEAN countries in a certain year could be judged according to the critical intervals of ED. We measured the geo-economic relationships every five years, from 1980 to 2014, for a total of eight periods.
Selection of Evaluating Indicators
The measurement and analysis of geo-economic relationships draw on the theory of regional economic competitiveness. Regional economic competitiveness refers to the ability of a region to compete with other regions for market share and resources, or a region's optimal allocation of resources relative to other similar regions [34] . From an economic point of view, the core of regional competitiveness is the ability to compete for market share and allocate resources. This ability is reflected in three aspects: the attraction of resources and capital, the efficiency of processing and conversion, and the output capability of products and services [25] . Based on this viewpoint, we designed a theoretical framework to measure national geo-economic relationships ( Figure 3 ). The method to measure geo-economic relationships is as follows (Figure 2 ): First, we selected three comprehensive indicators that reflected the differences in resources and products between countries and standardizes them. Second, Euclidean distance (ED) values were calculated and standardized. Third, the standardized ED values were adjusted according to geographical distances between countries, namely geographic location weight multiplied by standardized ED. Finally, the geo-economic relationships between China and ASEAN countries in a certain year could be judged according to the critical intervals of ED. We measured the geo-economic relationships every five years, from 1980 to 2014, for a total of eight periods.
The measurement and analysis of geo-economic relationships draw on the theory of regional economic competitiveness. Regional economic competitiveness refers to the ability of a region to compete with other regions for market share and resources, or a region's optimal allocation of resources relative to other similar regions [34] . From an economic point of view, the core of regional competitiveness is the ability to compete for market share and allocate resources. This ability is reflected in three aspects: the attraction of resources and capital, the efficiency of processing and conversion, and the output capability of products and services [25] . Based on this viewpoint, we designed a theoretical framework to measure national geo-economic relationships ( Figure 3 ). Specific indicators are selected by scholars to reflect the flow of resource, product and capital. Xu used material resources, human resources, capital flow, products flow, and transport accessibility to reveal the circulation of resources and products, as well as regional competitiveness [27] . Xie and Yan selected four indicators: capital investment, income, industrial output, and market scale [33] . Yet most scholars tended to select investment in fixed assets, the output of secondary and tertiary industries, and annual exports and imports per capita. Research shows that these three indicators can comprehensively reflect geo-economic relationships between countries [29, 32] . Competitiveness and complementarities are reflected in the flow of resources and products between countries. In general, raw material, labor force, capital, and products flow from low-efficiency areas to high-efficiency areas, and from resource-rich to resource-poor countries or regions [21] . Thus, we selected three comprehensive indicators (X1, X2, X3) to reflect the flow of resources and products. X1 = Total investment in fixed assets/gross domestic product (GDP) X2 = Total output of secondary and tertiary industries/GDP X3 = Total annual exports per capita/total annual imports per capita X1 reflects national investment efficiency or shortage of capital. If the value of X1 is large, it is possible that investment efficiency is low, or that the country is abundant in capital. When the value Specific indicators are selected by scholars to reflect the flow of resource, product and capital. Xu used material resources, human resources, capital flow, products flow, and transport accessibility to reveal the circulation of resources and products, as well as regional competitiveness [27] . Xie and Yan selected four indicators: capital investment, income, industrial output, and market scale [33] . Yet most scholars tended to select investment in fixed assets, the output of secondary and tertiary industries, and annual exports and imports per capita. Research shows that these three indicators can comprehensively reflect geo-economic relationships between countries [29, 32] . Competitiveness and complementarities are reflected in the flow of resources and products between countries. In general, raw material, labor force, capital, and products flow from low-efficiency areas to high-efficiency areas, and from resource-rich to resource-poor countries or regions [21] . Thus, we selected three comprehensive indicators (X 1 , X 2 , X 3 ) to reflect the flow of resources and products. X 1 = Total investment in fixed assets/gross domestic product (GDP) X 2 = Total output of secondary and tertiary industries/GDP X 3 = Total annual exports per capita/total annual imports per capita Sustainability 2017, 9, 1064 6 of 21 X 1 reflects national investment efficiency or shortage of capital. If the value of X 1 is large, it is possible that investment efficiency is low, or that the country is abundant in capital. When the value of X 1 is small, it indicates that investment efficiency is high or the country has a shortage of capital. X 2 reflects labor efficiency. To some extent, the development levels of secondary and tertiary industries reflect national economic and social development and thus mirror the degree of industrialization and labor efficiency. If the value of X 2 is large, it is possible that labor efficiency is high. Conversely, if X 2 is small, labor efficiency is low. X 3 reflects the outward flow of resources and products. If the value of X 3 is large, it is possible that the country has a product surplus with a higher possibility of export; conversely, if X 3 is small, it indicates that the country will import resources and products. The above indicators are relative numbers because absolute numbers cannot reflect the flow, and it is more reasonable to use relative numbers. Furthermore, we analyzed the correlation between the three variables. Spearman's correlation test showed that the significant levels between variables were above 0.05, which indicated the variables were independent. There was no correlation between X 1 and X 2 , X 1 and X 3 , or between X 2 and X 3 ( Table 1 ). In the box, the above numbers indicate correlation coefficient. The numbers in brackets indicate the significance level with a two-tailed test.
Standardization of Indicators
The values of X 1 , X 2 , and X 3 were calculated according to the formula shown in Figure 3 . The three values were then standardized in SPSS 19.0 software. The formula to standardize indicators is as follows:
where X ij is the standardized value, X ij is the original value of indicator j of country i, X j is the average value of indicator j, and S(X j ) is the standard deviation of indicator j.
Calculation of ED Values
If the ED of country a and country b is denoted as ED ab , then the formula is:
Standardization of ED Values
In order to compare the ED values of different countries, ED values must be standardized:
The Assignment of Geographical Location Weight
The distances between countries have an impact on the flow of resources and products and thus play a role in enhancing or impairing the competition or cooperation between countries. Therefore, standardized ED values were adjusted according to the geographical distances between countries. Geographical location weight is represented by W. The shorter the distance between countries, the larger the value of W; the longer the distance, the smaller the value of W. The values of W were determined by expert evaluation and the analytic hierarchy process. First, the values of W were rated by geopolitical research experts from Beijing Normal University, Yunnan Normal University, East China Normal University, Geographical Institute of Chinese Academy of Sciences, Academy of Social Sciences and China Foreign Affairs University. Second, multi-factor analysis was used to determine the final geographical location weight. Last, we set the values of W as follows: Laos, Myanmar and Vietnam share borders with China, with W set to 1. Thailand and Cambodia are adjacent to China, with W set to 0.9. Philippines, Brunei, Malaysia, Singapore and Indonesia are maritime neighbors, with W set to 0.8. The adjusted distance can be presented as WD, which means the distances covering geographical location weight:
Determination of Geo-Economic Relationships
Geo-economic relationships are measured by the critical intervals of ED. When the value of WD is large, it means that there are strong complementarities with weak competitiveness between countries. When the value of WD is small, it indicates that there is strong competitiveness with weak complementarities. In this paper, four critical intervals were set up in Table 2 . Table 2 . Critical intervals of geo-economic relationship types. 
Relationship Types Range
Strongly
Data Selection and Resources
Before 1978, geo-economic development between China and ASEAN countries was slow due to low economic development, inward-looking development strategies, and other non-economic factors. The scale of trade was small, and economic benefits were subordinate to politics. Since reform in 1978, economic and trade exchanges between China and ASEAN countries have strengthened. Trade volume and investment have gradually increased. Because the evolution of geo-economic relationships between countries is a gradual, dynamic process, we measured geo-economic relationships every five years from 1980 to 2014, over a total of eight periods. This reflected the overall changes of geo-economic relationships between China and ASEAN countries over the past 35 years. Data for 1980 Data for , 1985 Data for , 1990 Data for , 1995 Data for , 2000 Data for , 2005 Data for , 2010 , and 2014 were downloaded from the World Bank database [35] , including total investment in fixed assets, GDP, the output of secondary and tertiary industries, population, total export, and total import.
Results
Geo-Economic Relationships between China and ASEAN Countries in the 1980s
In 1980, ASEAN included five countries: Malaysia, Indonesia, Thailand, the Philippines and Singapore. Thus, we first measured geo-economic relationships between China and the above five countries. Brunei joined the ASEAN organization in 1984; therefore, the measurement of geo-economic relationships involved Brunei starting in 1985. The geo-economic relationships between China and ASEAN countries are shown in (Tables 3 and 4 ). The ranking of competition between China and ASEAN countries in descending order were the Philippines, Thailand, Malaysia, Indonesia, and Singapore in 1980, while the ranking changed to be Malaysia, Thailand, Indonesia, the Philippines, Singapore, and Brunei in 1985 (Table 5 ).
In the early 1980s, from the perspective of investment efficiency and capital, China, Thailand, Indonesia, Malaysia, and the Philippines were in capital shortage. The capital of Singapore was abundant (X 1 = 0.395). Thus, China and Singapore were complementary in capital. Meanwhile, China had competition with Thailand, Indonesia, Malaysia and the Philippines for foreign direct investment. In terms of industrialization level and labor efficiency, Singapore was the highest (X 2 = 0.948), followed by Malaysia, Thailand, Indonesia, the Philippines. China was comparatively lowest (X 2 = 0.701). As for the outward flow of resources and products, Indonesia (X 3 = 2.022) and Malaysia (X 3 = 1.198) were more likely to export resources and products.
In the mid-1980s, the capital of Singapore was still abundant (X 1 = 0.408), while the Philippines (X 1 = 0.165) and Brunei (X 1 = 0.184) were in capital shortage and urgently needed foreign investment. With regard to industrialization level and labor efficiency, Singapore (X 2 = 0.953) and Brunei (X 2 = 0.988) were the highest. China, Indonesia and the Philippines were relatively low. As for the outward flow of resources and products, Brunei (X 3 = 4.833), Indonesia (X 3 = 1.812), and Malaysia (X 3 = 1.255) were more likely to export resources and products.
The data showed that in the 1980s, China urgently needed a lot of foreign investment. At that time, its industrialization level and labor efficiency were comparatively low. However, the index of X 3 for China was in the middle-upper position, and the possibility of exports existed. 
Geo-Economic Relationships between China and ASEAN Countries in the 1990s
Vietnam joined the ASEAN organization in 1995. Therefore, the measurement of geo-economic relationships included Vietnam starting in 1995. The geo-economic relationships between China and ASEAN countries are shown in (Tables 6 and 7 ). The ranking of competition between China and Sustainability 2017, 9, 1064 9 of 21 ASEAN countries in descending order were Indonesia, the Philippines, Malaysia, Singapore, Thailand, and Brunei in 1990, while the ranking changed to be Indonesia, Malaysia, Singapore, Brunei, Thailand, Vietnam, and the Philippines in 1995 (Table 8 ).
In the early 1990s, regarding investment efficiency and capital, Thailand (X 1 = 0.404), Malaysia (X 1 = 0.330), and Singapore (X 1 = 0.317) had abundant capital, while Brunei (X 1 = 0.187), the Philippines (X 1 = 0.231), and China (X 1 = 0.257) were in capital shortage. China, Thailand, Malaysia and Singapore were complementary in capital. In terms of industrialization level and labor efficiency, Singapore (X 2 = 0.950) and Brunei (X 2 = 0.990) were the highest, while China (X 2 = 0.733) and the Philippines (X 2 = 0.781) were relatively low. Concerning the outward flow of resources and products, Brunei (X 3 = 2.211), Indonesia (X 3 = 1.176), and China (X 3 = 1.164) were more likely to export.
In 1995, corresponding to investment efficiency and capital, Malaysia (X 1 = 0.436) and Thailand (X 1 = 0.411) had abundant capital, while the Philippines, Vietnam, and Indonesia were in capital shortage. The index of X 1 for China was 0.342, indicating China's investment efficiency was higher and it still needed foreign investment. In terms of industrialization level and labor efficiency, Brunei (X 2 = 0.988), Singapore (X 2 = 0.931), and Thailand (X 2 = 0.905) were relatively high. The index of X 2 for China improved from 0.733 in 1990 to 0.803 in 1995, showing the industrialization level and labor efficiency of China gradually increased. With regard to the outward flow of resources and products, China (X 3 = 1.126), Indonesia (X 3 = 1.118) and Brunei (X 3 = 1.149) were more likely to export.
This data demonstrated that in the 1990s, China still needed large amounts of foreign investment. Its industrialization level and labor efficiency steadily improved. The possibility of China's exports increased. 
Geo-Economic Relationships between China and ASEAN Countries in the 2000s
Laos and Myanmar joined the ASEAN organization in 1997, and Cambodia joined in 1999. Therefore, there were 10 geo-economic relationships between China and ASEAN countries starting in 2000. The geo-economic relationships between China and ASEAN countries are shown in (Tables 9  and 10 ). The ranking of competition between China and ASEAN countries in descending order were Vietnam, Malaysia, Thailand, the Philippines, Indonesia, Cambodia, Laos, Singapore, Myanmar, and Brunei in 2000. The ranking changed to be Vietnam, Thailand, Indonesia, Malaysia, the Philippines, Myanmar, Laos, Singapore, Cambodia, and Brunei in 2005 (Table 11 ). In the early 21st century, from the perspective of investment efficiency and capital, China (X 1 = 0.339) and Singapore (X 1 = 0.320) had abundant capital, while Brunei (X 1 = 0.130), Laos (X 1 = 0.139), and Cambodia (X 1 = 0.183) were in capital shortage. Compared with ASEAN countries, China's capital was the most in 2000, indicating that China had a certain amount of capital accumulation, and its ability to invest abroad was enhanced after development over 20 years. Regarding industrialization level and labor efficiency, Brunei (X 2 = 0.990) and Singapore (X 2 = 0.931) were high, followed by the Philippines and China, while Cambodia (X 2 = 0.590) and Laos (X 2 = 0.544) were the lowest. With regard to the outward flow of resources and products, Brunei (X 3 = 3.526) and Indonesia (X 3 = 1.5000) were more likely to export, while the possibility of export for Laos (X 3 = 0.617), Myanmar (X 3 = 0.686), and Cambodia (X 3 = 0.716) was the least.
In 2005, for investment efficiency and capital, China (X 1 = 0.399) and Vietnam (X 1 = 0.313) were relatively abundant, while Brunei (X 1 = 0.114), Cambodia (X 1 = 0.189), and the Philippines (X 1 = 0.199) were in capital shortage. The index of capital for China ranked first, indicating that China's capital accumulation rose and its ability to invest abroad improved. In terms of industrialization level and labor efficiency, the indexes for Brunei (X 2 = 0.991), Singapore (X 2 = 0.955), and Malaysia (X 2 = 0.917) were high, while they were low for Myanmar and Cambodia. China (X 2 = 0.883) was at a mid-upper level. Regarding the outward flow of resources and products, the index for Brunei (X 3 = 4.191) was the highest, and thus Brunei was most likely to export. Laos had the smallest surplus of resources and products (X 3 = 0.627), and also had the lowest possibility of export.
The data in the 2000s illustrates that China's capital accumulation steadily increased, and the possibility of investing abroad improved. China's industrialization level, labor efficiency, and the export of resources and products also rose.
Geo-Economic Relationships between China and ASEAN Countries in the 2010s
The geo-economic relationships between China and ASEAN countries for the 2010s are shown in (Tables 12 and 13 (Table 14) .
In 2010, concerning investment efficiency and capital, the situation was similar to that in 2005. China (X 1 = 0.399) still ranked first, while Brunei, Myanmar and Cambodia were in capital shortage. Regarding industrialization level and labor efficiency, Singapore (X 2 = 0.955), Brunei (X 2 = 0.991) and China (X 2 = 0.883) were relatively high, while Laos, Cambodia and Myanmar were low. As for the outward flow of resources and products, the index for Brunei (X 3 = 4.191) was still the highest. China was in the middle-upper situation.
In 2014, the index of investment efficiency and capital for Brunei (X 1 = 1.428) was the highest. Meanwhile, the index for China rose to 0.794. Myanmar was still in capital shortage. For industrialization level and labor efficiency, most countries improved slightly. China (X 2 = 0.908) was at a middle-upper level. The outward flow of resources and products in China (X 3 = 1.195) ranked second, indicating its surplus and its likelihood to export.
The data in the 2010s reveals that China maintained the same upward trend as in the 2000s for investment efficiency and capital, industrialization level and labor efficiency, and the outward flow of resources and products. 
Discussion
The Temporal Pattern of Evolution of Geo-Economic Relationships
ASEAN countries have maintained relatively stable geo-economic relationships with China ( Figure 4 In the same period, Singapore, Brunei, Myanmar, Cambodia and Laos maintained complementary geo-economic relationships with China in general ( Figure 5 ). In 2005, the complementary value between Brunei and China was the highest. The complementary geo-economic relationship between China and Cambodia continuously strengthened, while the complementary geo-economic relationship between China and Laos weakened. Singapore had a complementary geo-economic relationship with China, except in 1995, and it followed a weakening trend. In the same period, Singapore, Brunei, Myanmar, Cambodia and Laos maintained complementary geo-economic relationships with China in general ( Figure 5 ). In 2005, the complementary value between Brunei and China was the highest. The complementary geo-economic relationship between China and Cambodia continuously strengthened, while the complementary geo-economic relationship between China and Laos weakened. Singapore had a complementary geo-economic relationship with China, except in 1995, and it followed a weakening trend. Although the geo-economic relationships were generally steady, there were still changes between competitive and complementary types in some ASEAN countries (Table 15 ). In the 1980s, the geo-economic relationship between China and Indonesia changed from a complementary relationship into a competitive one. In the 1990s, the geo-economic relationship between China and Singapore also changed from a complementary relationship into a competitive one. Conversely, the geo-economic relationship of China and the Philippines changed from a competitive relationship into complementary one. In the 2000s, the geo-economic relationship between China and the Philippines changed again, from complementary to competitive. Therefore, the greatest changes in geo-economic relationships were between China and the Philippines. We divided ASEAN countries into continental and island countries to analyze the effect of location on geo-economic relationships.
• The Geo-Economic Relationships between China and Continental ASEAN Countries
The continental ASEAN countries generally refer to Myanmar, Thailand, Cambodia, Laos and Vietnam. Over the past 35 years, the continental ASEAN countries have maintained steady geo-economic relationships with China (Table 16 ). Myanmar, Cambodia and Laos maintained complementary geo-economic relationships with China, while Thailand and Vietnam maintained competitive geo-economic relationships with China. The geo-economic complementary relationships between China and Cambodia and Myanmar were stronger than between China and Laos. The competitive relationship between China and Thailand was stronger than between China and Vietnam. • Geo-Economic Relationships between China and Island ASEAN Countries
Island ASEAN countries include Indonesia, Malaysia, the Philippines, Singapore, and Brunei. Changes in geo-economic relationships between China and island ASEAN countries were greater than between China and continental ASEAN countries over the past 35 years (Table 17 ). The geo-economic relationships between China and Indonesia changed from being strongly complementary to generally competitive, and then changed back to strongly competitive; in general, the relationship was competitive. The geo-economic relationship between China and Malaysia changed from being generally competitive to strongly competitive. The geo-economic relationships between China and the Philippines fluctuated, following four types: strongly competitive, generally competitive, strongly complementary and generally complementary. A competitive relationship between China and the Philippines occurred more frequently than a complementary relationship over 35 years. Therefore, it was generally a competitive relationship. The geo-economic relationship between China and Singapore was mainly complementary. The geo-economic relationship between China and Brunei was relatively stable and strongly complementary, except in 1995, when it was generally complementary. Overall, the Philippines, Malaysia and Indonesia maintained competitive geo-economic relationships with China, while Singapore and Brunei had complementary geo-economic relationships with China. The geographic location of a country has a significant impact on its economic behavior and development. Geographical proximity often means lower transportation costs, which tends to promote economic cooperation and generate a spatial proximity effect, namely, the influence of various economic activities decreasing as spatial distance increases. China and continental ASEAN countries are highly complementary in inter-industry trade. China imported agricultural products and primary goods from continental ASEAN countries and exported machinery, electronic products, metals and related products. China and island ASEAN countries are highly complementary in intra-industry trade, and both sides tried to form an industrial division to actualize complementary advantages and extend the industrial chain. The main import and export commodities were mechanical and electrical products, electrical components, and high-tech products.
The Attribute Patterns of Evolution of Geo-Economic Relationships
China-ASEAN Political Relationships
The political relationships between China and ASEAN countries have gradually improved. Since the establishment of ASEAN, the political relationships have gone through five stages: a stagnation period (1967) (1968) (1969) (1970) (1971) (1972) (1973) (1974) (1975) (1976) (1977) (1978) , a recovery period (1979-1990), a warming period (1991-2000) , a leaping period (2001) (2002) (2003) (2004) (2005) (2006) (2007) (2008) (2009) (2010) , and a deepening period (2011-present) [36] . With the favorable development of political relationships among countries, geo-economic cooperation between China and ASEAN countries has continuously strengthened.
Intervention of Great Powers and ASEAN's Balanced Diplomacy
As ASEAN countries' strategic positions becomes increasingly important and economic development continues, the world's major powers concerning the ASEAN market and regional leadership have launched fierce competition. In this context, ASEAN countries have adopted a balance of power strategy, which has had a negative impact on the geopolitical and economic relationships between China and ASEAN countries. To obtain developmental resources, some ASEAN countries (Thailand, Myanmar and Vietnam) interact with larger powers (the US, China, Japan and India). This increases the randomness and uncertainty of cooperation and weakens ASEAN countries' economic dependence on China.
Close Genetic Relationship
ASEAN countries are the home to overseas Chinese with the world's largest and most concentrated population. More than 73% of the world's overseas Chinese population lives in ASEAN countries [37] . At the beginning of the 21st century, the number of overseas Chinese in Southeast Asia reached 25.26 million, accounting for 4.82% of the total population [38] . The cultures in these two regions are becoming intertwined. They have a close affinity and share similar customs and practices. The non-native ASEAN population has a pivotal position in local economic development and plays a vital role in geo-economic cooperation between China and ASEAN countries.
Path Dependency of Evolution of Geo-Economic Relationships
Due to the fixed locations of national geography, the existence of resource endowment, the slowness to improve the economic development level and adjust the structure of industries, the evolution of geo-economic relationships is characterized by path dependence, as shown in geo-economic relationships between China and ASEAN countries over the past 35 years. From 1980 to 2014, the geo-economic relationships between China and Thailand, Vietnam, Malaysia, Indonesia and the Philippines were competitive in general. During this period, the relationships changed occasionally, but only slightly. Meanwhile, the geo-economic relationships between China and Singapore, Brunei, Myanmar, Cambodia and Laos remained complementary.
Classification and Suggestions about Geo-Economic Relationships
According to the measurement of geo-economic relationships between China and ASEAN countries, we classified geo-economic relationships into four types to reflect competition and cooperation more clearly and fully: (1) game type, with high cooperation and competition, such as with Thailand, Malaysia and Indonesia; (2) complementary type, with high cooperation and low competition, such as with Singapore, Brunei and Myanmar; (3) fight type, with low cooperation and high competition, such as with Vietnam and the Philippines; and (4) loose type, with low cooperation and competition, such as with Laos and Cambodia ( Figure 6 ).
In the past, geo-economic relationships were divided into competition and cooperation. The method to separate competition from cooperation cannot fully reflect the similarity or difference of resource endowment, economic factors, industrial structure, product structure, and market structure between countries. The advantage of this classification is that it can reflect the competitive and cooperative relationships of geo-economics more clearly and comprehensively. Simultaneously, the overall geo-economic relationships have been refined and summarized, which is conducive to the formulation of targeted geo-economic strategies to promote the prosperity and development of bilateral economies.
with Thailand, Malaysia and Indonesia; (2) complementary type, with high cooperation and low competition, such as with Singapore, Brunei and Myanmar; (3) fight type, with low cooperation and high competition, such as with Vietnam and the Philippines; and (4) loose type, with low cooperation and competition, such as with Laos and Cambodia (Figure 6 ).
In the past, geo-economic relationships were divided into competition and cooperation. The method to separate competition from cooperation cannot fully reflect the similarity or difference of resource endowment, economic factors, industrial structure, product structure, and market structure between countries. The advantage of this classification is that it can reflect the competitive and cooperative relationships of geo-economics more clearly and comprehensively. Simultaneously, the overall geo-economic relationships have been refined and summarized, which is conducive to the formulation of targeted geo-economic strategies to promote the prosperity and development of bilateral economies. Based on the above classification, China's government can follow appropriate strategies to promote sustainable development of geo-economics between China and ASEAN countries. For countries with a game type relationship (Malaysia, Indonesia and Thailand), from the perspective of economic factors and trading flow, and based on market mechanisms, the government can take measures to promote the free flow of economic factors, and facilitate trade and investment. At present, import clearance in China takes 24 days, and export clearance takes 21 days. China's customs clearance efficiency ranks 98th in the world, lower than Cambodia, Myanmar and Laos. Meanwhile, Singapore's customs clearance efficiency is the highest, ranking first in the world. Export clearance takes only six days, and import clearance takes only four days. Therefore, China needs to reduce the number of customs clearance days required for import and export, improve the customs clearance mechanism, optimize the customs clearance process and environment, and strengthen coordination and management. Furthermore, China should improve the overall quality of customs officers and the operational skills of business operators. The measures will increase China's customs clearance efficiency and create better conditions for the continued growth of China-ASEAN trade.
For countries with complementary type relationships (Singapore, Brunei and Myanmar), from the perspective of geo-culture and people-to-people bonds, and based on the transmission mechanism, the government can take measures to promote cultural exchange and enhance the sense of kinship for the overseas Chinese population living in ASEAN countries. China should continue to encourage students from ASEAN countries to come to China for learning and exchange by providing government scholarships. Singapore currently has only one Confucius Institute and two Confucius classrooms. Myanmar has three Confucius classrooms and no Confucius Institute. Brunei has not yet opened a Confucius Institute or Confucius classroom. Confucius Institutes and classrooms can enhance China's soft power and promote traditional Chinese culture, as well as facilitate cultural communication and mutual understanding among nations. Therefore, it is recommended to establish Confucius Institutes in Myanmar and Brunei, and increase the number of Confucius classrooms in these three countries. Through the exchange of geo-culture, geo-economic cooperation between China and Singapore, Myanmar and Brunei can be further strengthened.
For the countries with game type relationships (the Philippines and Vietnam), from the perspective of geo-politics and policy communication, and based on the negotiation mechanism, the government can take measures to enhance strategic mutual trust and improve cooperation. In the past few years, the conflicts between China and Vietnam have been fierce in the South China Sea, leading to a decrease in trade, investment and other economic cooperation. Both sides should continue to increase their strategic mutual trust, suspend disputes, and jointly develop oil and gas resources in the South China Sea, in conformity with the Declaration on the Conduct of Parties in the South China Sea. At the same time, the Chinese government should take measures to reduce or eliminate the "China threat" theory of the Philippines and Vietnam through bilateral or multilateral diplomacy. It is wise for governments to be aware that geo-economic development is not a zero-sum game, but is mutually beneficial. By the implementation of the 21st Century Maritime Silk Road strategy, China will be closely associated with the interests of the Philippines and Vietnam by continuously strengthening the complementarity and mutual benefit of geo-economic cooperation.
For countries with loose type relationships (Cambodia and Laos), from the perspective of geographic location and facilities connections, and based on the location selection mechanism, the government can take measures to strengthen infrastructure construction and improve traffic accessibility. Cambodia and Laos are traditionally agricultural countries, and infrastructure construction is lagging behind. For these two countries, China should actively implement the facilities connectivity strategy. In the construction of transport infrastructure, they should strengthen infrastructure planning, match technical standards, jointly promote the construction of main roads, and form a network of infrastructure to connect bilateral regions. They have to identify the key channels, nodes and projects of transport infrastructure construction for Cambodia and Laos, give priority to construct traffic networks in inaccessible areas, smooth traffic bottlenecks, and enhance road accessibility. Lastly, we recommend building high-speed rail networks between core node cities in Cambodia and Laos to speed up the economic flow.
Conclusions
Using the Euclidean distance method, we measured the geo-economic relationships between China and ASEAN countries from 1980 to 2014, and summarized the patterns and characteristics. These findings implement existing knowledge to make an important contribution to the international literature by providing a better understanding of the evolution of geo-economic relationships.
We drew the following main conclusions: Over time, geo-economic relationships between China and ASEAN countries remained relatively stable. Over the past 35 years, Thailand, the Philippines, Malaysia, Indonesia and Vietnam generally maintained a competitive geo-economic relationship with China. Singapore, Brunei, Myanmar, Cambodia and Laos generally had a complementary geo-economic relationship with China. Malaysia and China always maintained a competitive geo-economic relationship, and the trend of competition increased over the last 10 years. Since 2000, Vietnam has maintained a competitive relationship with China, while Brunei has had a strong complementary relationship. The complementary geo-economic relationship between China and Cambodia continuously strengthened, while the complementary geo-economic relationship between China and Laos weakened.
Spatially, the main geo-economic relationships between China and continental ASEAN countries were complementary, while the main geo-economic relationships between China and island ASEAN countries were competitive. From 1980 to 2014, changes in geo-economic relationships between China and island ASEAN countries were greater than between China and continental ASEAN countries. Existing literature tends to regard the ten ASEAN countries as a whole and discuss the competition or cooperation in one industry [39] [40] [41] . In our study, we divided ASEAN countries into mainland and island ASEAN countries. The geo-economic relationships between China and these two types of ASEAN countries were analyzed to understand the impact of geographical location on geo-economic competition and cooperation. The results show that geographical location and distance between countries play a role in the formation of geo-economic relationships, but it is not the only decisive factor. Geographical location, national resource endowments, economic level, geopolitics, and geo-culture jointly determine the geo-economic relationships between countries.
From the perspective of geopolitics and geo-culture, we analyzed the possible reasons attributed to changes in geo-economic relationships. From a geopolitical point of view, friendly development of political relations between China and ASEAN countries promotes geo-economic cooperation. Yet, the intervention of great powers and the balanced diplomacy of ASEAN countries weaken geo-economic cooperation. Geo-culturally, close genetic relationships between the Chinese population at home and overseas in Southeast Asia play an essential role in geo-economic cooperation.
The evolution of geo-economic relationships is characterized by path dependence. Due to the fixed location of national geography, the existence of resource endowment, and the slowness to improve the economic development level and adjust the structure of industries, the geo-economic relationships between China and ASEAN countries has remained relatively stable over the past 35 years. Even when there were some changes in geo-economic relationships between China and ASEAN countries, the changes were not significant. Some scholars attribute the stability of geo-economic relationships to common cultural values. They consider that similar geo-cultures form similar consumption preferences as well as business ideas and methods [42] .
Finally, we classified geo-economic relationships between China and ASEAN countries into four types: (1) game type, with high cooperation and competition, such as with Thailand, Malaysia and Indonesia; (2) complementary type, with high cooperation and low competition, such as with Singapore, Brunei and Myanmar; (3) fight type, with low cooperation and high competition, such as with Vietnam and the Philippines; and (4) loose type, with low cooperation and competition, such as with Laos and Cambodia. For each type of geo-economic relationship, combined with China's politics, economy and foreign policy, this paper put forth countermeasures and suggestions.
For future work, we suggest exploring the reasons and mechanisms for the formation of geo-economic relationships, as well as influence factors, paths and effects combined with geographical location, politics, economy, culture and diplomacy.
